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Human perivascular cells (PVCs) support ex vivo epansion of human hematopoietic progenitors and the long-term reconstitution capacity of murine hematopoietic stem cells (HSCs) in the bone marrow (BM). The secretions of PVCs constitute specialized niche for BM cells via their critical paracrine actions. In the present study, we explored the paracrine effects of PVCs on hematopoietic development of human pluripotent stem cells (hPSCs) including embryonic and induced pluripotent stem cells. Human PSCs were induced to hematopoietic lineage using a stepwise direct induction protocol. We found that PVCs exert positively influence on the production of hematopoietic progenitors (CD34+CD43+ or CD34+ CD45+) and mature blood cells (CD34-CD45 + or CD34-CD43+). Furthermore, we found that hematopoietic progenitors exposed to PVC-conditioned media (CM) generate a higher number of colony forming units (CFU) compared to the control. These results suggest that the PVCs can be considered as critical niche component for the regulation of hematopoietic development. We further analyzed the CM using antibody array and identified a set of cytokines, which may be involved in regulating hematopoietic development of hPSCs. Further studies will be needed to identify the function of application. In addition, understanding of the interaction between PVCs and cancer might be useful for the prevention of cancer development and metastasis. In this study, we explored the paracrine effects of PVCs on the proliferation of cancer cells using indirect transwell co-culture system. We isolated PVCs from vessels of human umbilical cords and co-cultivated with human cancer cell lines including A549 (lung adenocarcinoma epithelial cells) and TF-1a and K562 (erythroleukemia cells) for 2 days. We found that PVCs increased the proliferative activity of A549 cell lines, had no effect on the proliferation of TF-1a and K562 cell lines. This finding suggests that increased proliferation of A549 cells is mediated by the paracrine factors of PVCs. Using antibody array, we analyzed the conditioned medium collected from cultured PVCs and identified a set of cytokines including Persephin (PSPN). We further found that supplementation of 40 ng/ml of PSPN significantly increased the proliferation of A549 cells, which was inhibited by blocking PSPN receptor (GFRα4 Stem cells have the ability to undergo states of self-renewal, differentiation or reversible quiescence. Understanding the mechanisms controlling the switching between these states will aid in the development of stem cell-based therapies and cancer treatment. In the central nervous system (CNS) of Drosophila, neuroblasts enter quiescence at the end of embryogenesis and re-enter the cell cycle later after larval hatching. Therefore, neuroblasts have become an excellent model for studying stem cell quiescence and reactivation (i.e. the exit of quiescence and the re-initiation of proliferation). Neuroblast reactivation is simulated by dietary amino acids and insulin-PI3K pathway. However, the mechanisms that control this pathway are largely unknown. We identified Hsp83 (Heat shock protein 83), a well-known chaperone, as a novel intrinsic regulator in neuroblast reactivation. Knockdown of Hsp83 by RNAi in neuroblasts results in neuroblast quiescence. The level of Akt, a downstream component of insulin-PI3K pathway, decreases in the brain upon hsp83 knockdown. Both Hsp83 and its co-chaperone Cdc37 (cell division cycle 37) physically interact with insulin receptor (InR). Remarkably, hsp83 knockdown phenotype is rescued by overexpressing a constitutively active form of InR. Our study reveals that Hsp83 affects neuroblast reactivation via interacting with InR of insulin-PI3K pathway. Both Hsp83 and the pathways governing neuroblast reactivation in Drosophila are highly conserved in mammalian systems. Our results will not only broaden the understanding of neuroblast reactivation regulation in Drosophila, but also provide insights in understanding the homeostasis of mammalian neural stem cells. 
